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Quad Plate Alignment 
• Q1 outer alignment 
• status and summary 
Electric Field Map 
• 2D E field map 
• 3D E field map 
Fast Rotation Analysis 
• things to do 
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Quad Plate Alignment — Q1 outer plate

No screws!!

see: docdb=4542 and hogan’s talk
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Quad Plate Alignment — Q1 outer plate

A large gap
Because the standoffs for q1 outer plate 
are short, we need do the vertical 
alignment.

Result: less than ± 0.2 mm
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Quad Plate Alignment — Q1 outer plate



6

Quad Plate Alignment — Q1 outer plate

This is an averaged result! There is also an effect of “waviness” of Q1 Mylar. 
See hogan’s talk… 



7

Quad Plate Alignment — Status and Summary

Almost done! Executing physical study.

Other reference: see docdb=4116
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Electric Field Map— 2D v.s. 3D 

We need to know the electric field: the E-field corrections, muon 
tracking, CBOs, HV sparking etc.  
We don’t measure the electric field inside the storage ring. 
We can get the electric field map from simulation or fitting a 
Laplace’s equation. 
E821 only had 2D E-field map, i.e., from OPERA 2D or 
SIMION(see NIM quad paper 2003).  
We want a 3D E-field map to study the systematic errors.
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Electric Field Map—2D v.s. 3D 

Can we have a more practical field map from the geometry we know?
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Electric Field Map—2D from OPERA 2D 

RZ axis symmetryXY axis symmetry

plate deformed plate shifted

(see hogan’s talk)
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Electric Field Map—3D from OPERA 3D 

rail details
plate details

Model: short plates inside a ‘long’ cage and chamber 
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Electric Field Map—3D from OPERA 3D 

Electric Potential at some plane (cylinder surface with magic radius)
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Electric Field Map—3D from OPERA 3D 
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Electric Field Map—3D from OPERA 3D 

Our field data on cylinder grid: 
R       Theta     Z         Er      Etheta    Ez     E_mag     V

Data is very large (> 10 GB)

How are we going to use or deal with the data?

Middle
(consider the azimuthal symmetry=> 5 MB)

EndDS
(2° segment, 
plate end 
locates at the 
middle => less 
than 500 MB)

EndUS: 
(2° segment, 
plate end 
locates at the 
middle=> less 
than 500 MB) 
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Electric Field Map—3D from OPERA 3D 

Middle part => a 2D map but with 3D field information

More electric field results will be presented on Saturday’s talk.

see elog: https://muon.npl.washington.edu/elog/g2/Vacuum+chambers/327

https://muon.npl.washington.edu/elog/g2/Vacuum+chambers/327
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Fast Rotation Analysis—things to do 
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Backup
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Motivation: Muon g-2 experiment



19

Motivation: Electrostatic focusing & E field correction
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outer standoff position upper  (mm) lower (mm) A' B' C' D' deviation (mm)

1 3 4.12 3.86 349.96 345.84 286 282.14 0.13

2 32 4.66 3.86 350.14 345.48 285.9 282.04 0.4

3 61 3.8 4.12 349.36 345.56 286.36 282.24 -0.16

4 71 3.8 4.12 349.36 345.56 286.36 282.24 -0.16

5 95 3.94 4.06 349.32 345.38 285.72 281.66 -0.06

6 125 4.02 4.26 349.24 345.22 285.74 281.48 -0.12

 • We only measure once for positions where we have standoff 3 and 4, 
since they are close each other. 

 • For standoff 2 the upper value has large deviation, this dues to the twist 
of the cage, not the plate's problem. 

 • the alignment has a result:  less than ± 0.2 mm

Backup— Q1 outer plate vertical alignment result
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Quad	
  Plate	
  Alignment—Principle	
  and	
  Ideas
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Quad	
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Quad	
  Plate	
  Alignment—Laser	
  system	
  v.s.	
  Micrometer	
  Tool
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Electric Field Map—End effect 

RZ Axis Symmetry
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Electric Field Map—End effect 

Asymmetric cage and chamber on RZ axis
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